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What is GSR?

ÅWhen a firearm is discharged,  
particles and particulate are 
expelled.

ÅPrimer gunshot residue comes 
from the primer in cartridge

Vaporous plume of primer GSR and powder GSR



What is pGSR?
Primer gunshot residue (pGSR) is composed of lead, barium, and antimony, which are the 
components of most primer mixtures. It is expelled from a firearm when it is discharged and 
escapes from any available opening in the form of a vaporous plume. As the plume cools, 
microscopicparticles will condense and settle on surrounding surfaces.

Examples of pGSR particles



pGSR (New) vs Distance-GSR

What is the difference between 

primer GSR (new testing) and 

GSR firearms currently examines?



pGSR (New Testing)

ÅPrimer GSR (Trace) 
ÅAnalysis of elements from the primer of a cartridge
ÅParticles in the plume

ÅpGSR particles collected from hands using SEM stubs

ÅTesting indicates person has discharged a firearm, been in the environment of a 
discharged firearm, or touched an object with pGSR on it (e.g. firearm)



Distance - GSR

ÅDistance - GSR (Firearms) 
ÅAnalysis of components in ammunition (e.g. smokeless gunpowder, lead, copper, bullet 

fragments, and shotshell components)

ÅUsed for distance determination and visualization of pattern/powder on clothing/other 
target



pGSR (New) vs Distance-GSR

What evidence goes to 
Trace?
ÅpGSR kits
ÅHands

ÅStubs from objects (vehicle)

ÅClothing from shooting suspect
ÅWas the clothing worn by the subject in 

the environment of a discharged firearm?

ÅTrace will not test shooting victim 
clothing for pGSR

What evidence goes to 
firearms?
ÅDistance determination
ÅClothing (victim)

ÅInanimate object/surface

ÅIs this a bullet hole?

ÅAre there visible residue patterns on 
clothing/objects that can be 
tested/explained as being adjacent to 
a firearm during discharge



pGSR Stubs vs. Presumptive Color Tests

What is the difference between 

pGSR SEM stub testing and 

presumptive color tests (field tests)?



pGSR Stubs vs. Presumptive Color Tests

ÅpGSR SEM stubs 
ÅPrimer components confirmed
ÅRarely found in source other than pGSR

ÅPresumptive color tests (field tests)
ÅColors indicate components of ammunition/firearm
ÅCould be from GSR/firearm or environment/non-firearm source

ÅIf your agency is going to use both tests, sample with NSPCL pGSR kit before 
any other test
ÅSwabbing/spraying for color tests may consume pGSR particles



History of GSR Detection

ÅOlder types of testing
ÅParaffin test

ÅColor tests

ÅNeutron Activation Analysis

ÅAtomic Absorption

ÅSEM/EDS
ÅNew testing to NSPCL
ÅBeen used in laboratories since the 

1970s

ÅGold standard for pGSR testing



NSPCL pGSR Kit
NSPCL has created a pGSR kit ςonly accepted kit



NSPCL pGSR Kit

Kit Contents

ÅInstructions

ÅAnalysis 
Information Form

ÅGloves

ÅTwo stubs (right 
hand, left hand)

ÅEvidence tape to 
reseal kit


